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I. Point Charge Above Ground Plane 
1. Potential and Electric Field 
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2. Gauss's Law Boundary Condition 
<j)s E«da = JpdV 




(Surface charge 
density) 



<j)s E«da = |s E 1 «n 1 + s E 2 «n 2 jdS = a s dS (total charge inside pillbox) 
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°s =£ n-[E 1 -E 2 ] 
3. Back to Point Charge Above Ground Plane 
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u = r 2 + d 2 => du = 2rdr 




II. Point Charge and Sphere 



1. Grounded Sphere 




figure 2-27 (a) The field due ioa poim charge q, a disiartte [> outside a coriducnnR 
sphere of radius fl t tan be found by placing a single image charge -qRfD at. a distance 
b = R 2 /L> from the tenter of the Sphere, (fr) The same relations hold true if the charge 
q is inside the sphere but now the image charge ii outside the sphere, since D<S. 
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i fq . q' 



47is is s ' 
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force on sphere 
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III. Demonstration 4.7.1 - Charge Induced in Ground Plane by Overhead Conductor 




Y/o 



















































































































1 












































































\ 3 2 


- 


-2 -3 - 



Figure 4.7.2 Charge induced on ground 
plane by overhead conductor is measured 
by probe. Distribution shown is predicted 
4 by (4.7,7), 



Courtesy of Hermann A. Haus and James R. Melcher. Used with permission. 
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°s = £o E x (x = 0) = -s, 
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Total Charge per unit length on ground plane is: 
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IV. Point Electric Dipole 
1. Potential 




Note: <D(z = 0) = 
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2. Point Electric Dipole (r>>d) 
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3. Field Lines: — = = l^ll = 2 cot 9 
rde E 9 sine 

— = 2coted9 => In r = 2ln(sin9) + C 
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Courtesy of Hermann A. Haus and James R. Melcher. Used with permission. 
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V. Line Current Above a Perfect Conductor 




Const 



Figure 5-24 (a) A line current above a perfect conductor induces an oppositely 
directed surface current that is equivalent to a symmetrically located image line 
current. 
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